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[Abstract]
This paper uses the GTAP Static model to predict the potential impact of economic growth in China on bilateral trade between China and Australia in 2025, under three different scenarios representing the business-as-usual, the successful reform and the stagnation cases respectively. The results show that exports from Australia to China will continue to increase in both absolute and relative terms, irrespective of which economic growth path China takes, partly due to the strong complementary relationship of production between the two countries. The results also indicate that education service exports will become a new engine of bilateral trade in addition to agricultural and mineral products. Furthermore, comparing the results obtained from the three scenarios shows how successful reform will bring more benefits to both China and Australia in trade, which provides useful insights for policy making to facilitate bilateral economic relationship. 
Introduction
In the past three and a half decades, China has grown rapidly. Between 1978 and 2015, the real gross domestic product (GDP) of the country increased from US$0.21 trillion to US$10.86 trillion, an annual growth rate of 11.3 per cent. As a consequence, China has overtaken Japan to become the second largest economy in the world since 2010. It is widely believed that the rapid economic growth in China is heavily related to its trade with the rest of the world. On one hand, China increased the aggregate demand for domestic production through exporting labour intensive products so as to facilitate the urbanisation and industrialisation process; on the other hand, China imported a large amount of primary commodities such as petroleum, iron ores and agricultural products, and services to feed the need of domestically expanding production.
As one of China's most important trading partners in the Asia-Pacific region, Australia has benefited from the increased bilateral trade between China and Australia. Due to the highly complementarity in trade pattern between the two countries, Australia continued to export agricultural and mineral products to China over the past decade in exchange for textile and clothes, and metal and machinery products. In 2014, real exports from Australia to China were worth US$83.8 (including US$76.3 billion for commodities and US$7.4 billion for services) accounting for 28.5 per cent of Australian total exports. Similar to the effects of the US economic boom in the 1950s and 1960s and the Japanese economic boom in the late 1970s, the increased demand from China for primary products and services improved the terms of trade for Australia and brought additional work opportunities to exporting sectors. This helped Australia to maintain better performance in economic growth relative to other developed countries though the 2009 global financial crisis.
To further strengthen bilateral relationship, China and Australia have signed a free trade agreement that came into effect on 20 December 2015. This agreement will unlock significant opportunities for Australia in China which is Australia's largest export market for both commodities and services, accounting for nearly a third of total exports and a growing source of foreign investment (ChAFTA 2015) . However, to fully understand the role of ChAFTA in affecting bilateral trade between China and Australia, it is important to examine how economic growth and population change in the two countries will contribute to reshaping the trade pattern over the next decade. In particular, questions still remain on how trade will change between the two countries if China's economic growth takes a different path. This paper simulates a static computable general equilibrium model, namely the Global Trade Analysis Project (GTAP) Static Model, to analyse and forecast the impact of economic growth and population change on bilateral trade between Australia and China in 2025. In order to reflect reality, three scenarios including the business as usual case, the structural reform case and the slow-down growth case have been designed to capture different paths that Chinese economic growth may take.
The results show that bilateral trade between China and Australia will increase irrespective of which scenario China takes, although there are some differences in trade patterns between different policy assumptions.
Contributing to the literature, our paper examines the impact of economic growth on bilateral trade between China and Australia from a general equilibrium perspective. Since the GTAP allows for both the direct and indirect effects of growth and population shocks, this provides a better projection on trade potential between the two countries than the partial equilibrium analysis. Second, in addition to the business as usual case, we endogenise the drivers underlying the two alternative cases for China's economic growth: the structural change case and the slow-down growth case by modifying the shocks. This helps to provide a clear channel through which the potential change in bilateral trade is driven which in turn provides more useful insights for policy making.
The remainder of the paper is organised as below. Section 2 provides a summary on the potential impact of China's economic growth on bilateral trade between China and Australia. Section 3 briefly describes the GTAP static model and its major features, and outlines three scenarios that could be used to predict bilateral trade between China and Australia in the next decade. Section 4 discusses the data used to update the base year for the simulation, and Section 5 analyses the projection results with a particular focus on bilateral service trade. Section 6 makes the conclusion.
Economic Growth in China and Its Potential Impact on Australia-China Bilateral Trade
Theoretically, changes in China's economic growth will impact bilateral trade between China and Australia despite the two countries being at different economic development stages. This is not only because the two countries are important economies in the Asia Pacific region that have a good trade relationship, but also because the production and export of commodities and services of the two countries are complementary (Sheng et al. 2008 ).
In commodity production, Australia has the comparative advantage in producing land-and resourceintensive commodities such as agricultural, mineral, chemical and medicinal products relative to the rest of the world, while China has the comparative advantage in producing the labour-intensive commodities such as textile and clothes, metal products and plants and machinery relative to the rest of the world. In service production, Australia (as a developed country) has the competitive advantage in finance and insurance, business services and education, while China is gradually increasing its capacity in public infrastructure, transportation and communication services. As Australia mainly specialises in the upstream industries and the supply of primary products and services to meet increasing demand from China, rapid economic growth in China will generate more potential for Australian exporters, at least through three channels.
First, as economic growth accelerates, the income per capita in China will increase which in turn generates more demand for high-value and high-protein foods as well as better education services and tourism overseas. Second, China's economic growth is accompanied with continuous industrialisation, urbanisation and export growth, which will consume a large amount of resource such as petrol, gas, coals, and iron ore. Given the limited domestic supply, the additional demand for resources to support domestic production needs to be met through imports. Third, rapid economic growth will generate great incentives for Chinese investors to make strategic investment overseas with the purpose either to secure the supply of primary products, to hedge investment risks or to learn advanced technology and management skills. The outflow of the direct investment will create more potential for trade back to China. Table 1 ) to be the most important macro-economic shocks that will affect the trade between the two countries. This helps to generate the GTAP base year data for 2014. Hubbard and Sharma (2016) , and the estimation of population growth comes from
UN Population Projection Project (United Nation 2016).
In the second step, we used the GTAP model to predict the impact of economic growth in China on bilateral trade of commodities and services between China and Australia by using the newly generated 2014 data. To capture different trajectories of economic growth in China for the next decade, we design three scenarios including the business as usual case, the reform case and the stagnation case respectively (Figure 1 ). In particular, in order to translate the assumption of different GDP growth rates at the aggregate level into changes in economic structure, we modify the original GTAP model through developing a different combination of policy shocks under the reform case and the stagnation case. Meanwhile, in all three scenarios, the relative terms of trade in Australia is assumed to hold constant and the consumption preference of China for mineral products is assumed to decline with an increase of income per capita (to reflect the change in consumption appetite due to the 'love of variety' assumption). Some major assumptions that we have made to construct policy shocks for these exercises are summarised in Figure 1 .
In the business as usual case, China's GDP is assumed to grow at an average annual rate of 5.73 per cent a year over the projection period of 2014 and 2025. This change in China's economic growth at the national level is translated into two shocks: population growth and technological progress.
Specifically, the population in China is assumed to grow at the rate of 0.28 per cent a year following the UN population projection, and the Hick-neutral technological progress is assumed to take place evenly across all sectors with the annual labour productivity growing at 4.12 per cent. When the two shocks are applied to the GTAP model, it will not only generate the assumed GDP growth but also provide an estimation on bilateral trade between China and Australia. The projection on bilateral trade is then used as a reference case, which can be compared with the results obtained from the other scenarios. Hubbard and Sharma (2016) .
In the reform case, China's GDP is assumed to grow at an annual average rate of 6.3 per cent a year over the projection period of 2014 and 2025. The relatively higher GDP growth in China is expected to result from the successful implementation of industrial reform. To incorporate this change into our model, we assume that there will be asymmetric technological progress taking place between different sectors in China, and this will further enlarge the relative scale of the tertiary industry in the whole economy and change the internal structure of the manufacturing industry. In doing so, we developed a group of sector-specific productivity shocks, which will capture this change in industrial structure while maintaining the aggregate productivity (and thus the GDP) growth, by using the weights obtained from the literature ( Table 2) . As a consequence, the aggregated GDP growth at the national level is translated into the population growth and the Hick-neutral technological progress (similar as the reference case), plus a group of sector-specific productivity shocks. Following this assumption, the resource and technologies will shift more quickly from the labour-intensive industries to the capital intensive industries and from the low-valued primary/extraction industries and the manufacturing industries to the high-valued service sectors in China over the coming decade, and this will significantly impact bilateral trade between China and Australia.
In the stagnation case, China's GDP is assumed to grow at an annual average the rate of 4.7 per cent a year over the projection period of 2014 to 2025. Compared to the business as usual case, the relatively lower GDP growth for China in this scenario is assumed to result from the potential failure of economic reform in the financial sector (for example, the collapse of real estate or the stock market). If this situation happens, the Chinese economy will grow at a much slower rate than the business as usual case due to a tightened budget constraint for the next decade. To incorporate this change in our model, we assume that the supply of capital goods to the whole economy is constrained and the efficiency of the sector that produces the capital goods will decline by 8 per cent a year, compared with the reference case. Zhao (2016) In the third step, we use the statistics obtained from the UN Comtrade Statistics, OECD Statistics and Finally, it is to be noted that service trade in education related activities is of more interest to policy makers. Although they are not explicitly split from other service sectors, we can retrieve the potential impact of economic growth in China on it by combining the estimates on several different service sectors that are associated with the export of education services. Assuming that the share of education related activities in "transportation and communication" and "other services" holds constant, the growth of the two sectors is used to construct the change in combined education service trade due to different assumptions on China's economic growth.
Data Sources and Collection
The data used in this paper primarily comes from three sources: the GTAP Database 8. The third data source we use is research on China which provides the estimates of the industrial structure of the country in the next decade and links it back to the implementation of further economic reforms. This research has been carried out by CASS, and provides useful information for us to split the aggregate GDP growth at the national level into sectoral level technological shocks. 
Projection on Bilateral Trade between China and Australia: 2025
The growth trajectory of China's economy will be one of the biggest stories in the global economy over the next decade. Not only will it matter for the living standards of Chinese people, but it will impact on China's trade with Australia and the rest of the world. Taking into account possible developments in both economies as well as the rest of the world, this section provides the estimates on the structure and scale of Australia-China trade for the next ten years and the results are presented in Tables 3-5 .
In the business as usual case, the growth in Australia's exports to China are driven mainly by services which more than double as a proportion of total trade, led by transportation, telecommunications, and computer and information services (Table 3 ). This is led by education and tourism with education accounting for 11.9 per cent of Australian exports to China (of the 19.6 per cent that the transport and communications sector accounts for). Agricultural exports also rise substantially. The existing pattern in bilateral exports reflect the comparative advantage of the two countries:
Australian exports are likely to specialise in agricultural and mineral products while China's exports are likely to specialise in textile and clothes, metal products and machinery. More than 70 per cent of exports from Australia to China is related to mineral and extraction industries. China are projected to be US$107 billion. Total Chinese exports will be almost US$1 trillion less in 2025 under this scenario. This implies that GDP growth and population growth will raise bilateral trade flow in any of these situations.
The structure of Australian exports to China does not change significantly under each scenario. The mining and extraction sector will be less important and services and agriculture will grow in importance in all circumstances. (Table 5 The only decline in service trade between the two countries takes place in the share of trade in "other services". In 2025 business as usual case, it is around 3.3 per cent while in the reform case, it decreased to 0.4 per cent. This is partly because that China will significantly increase the production of "other services" under the reform scenario by growing this sector as a proportion of the total economy. This will tend to increase the comparative advantage of this sector in China and increase its export competitiveness.
In the third scenario with Chinese growth significantly contracting after 2020, Australian exports to
China are projected to be US$107 billion. Total Chinese exports will be almost US$1 trillion less in 2025 under this scenario. Table 5 shows the projection of China-Australia bilateral trade in 2025 if domestic reforms fail to change the industrial structure. Under this situation, bilateral trade will be significantly lower than the business as usual case as well as the reform scenario. However, even if growth stagnates in China, education services will triple to US$12 billion in 2025. Under the reform scenario education services will be as high as US$18.6 billion. 
Conclusions
Bilateral trade between China and Australia will continue to increase not only due to the positive economic growth of the two countries but also due to the complementary relationship in the production system of the two countries.
In addition to the traditional sectors that Australia had comparative advantage in such as agricultural and mineral products, Australia will increase its service exports such as those related to education and tourism to China when income per capita further increases in China.
Although China taking different paths in economic growth will affect the trade amount and trade pattern between the two countries, the general trend of increasing bilateral trade. In particular,
China will continue to be the most important exporting market for Australia and the role of Australia in China's export market will decline.
